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PRIL 1s -a month of promise. The
early chickens are beyond the danger
age, the bulk of the season’s crop of
chicks come out of the eggs this
month, The incubators are full, the
brooders well occupied, the laying
stock busy on the nests, and the ship-
ping of hatching eggs at its height.
In the barn the cows are sniffing at the
hreezes that tell of grass that will scon
¢ green; the horses are getting full gramn rations that they

h
iz, R4S,

he orchards the bark is getting fresh in cclor and the
uds are swelling. The maple sap has been botled down,
mide into splendid syrup, and will help out on the sweet
hortage of the year. .

Eggs held up well in price through March, not drop-
ing"much below half 2 dollar a dozen, and will not touch
rices of prévious seasons, Even at present egg prices
here is little profit when you count in the high cost of
ceding through the dark, fong, hard, winter of 1917-18.
There was a decided shortage in eggs through the winter,
he lowest yield that we ever had. The yearling hens, and
uilets, are all at work, seeming to be trying to make up
o the small number of eggs in the last four moanths.

The poultry seems to be in spiendid condition, fertility
yuning good, and chicks coming out with every evidence
f high vigor- :
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What Arc Your Plans?

The man who does not plan this spring, who does not
:use forethought, will be sorry in the autu_’\;m. It is no
ime to the “taking things as they come’ You must
ush, an the farm, and in the poultry work, as never
. before, ) )

Tt will be long hours of work, short noonings, for most
¢lks on the farm. It was hard to hire fair help last year,
t will be sometime impossible to get any help this spring
nd, summer. While we should hatch what chicks we
ink we ought, we must not have numbers that we can-
1t properly feed and care for. Good chickens, well
8Town, will be worth owning, but slow maturing, half fed,
tllets will be moncy losers for us. .

1t should he smalfer breeding pens; fewer poor stack in
hem, and eggs more carefully culled before setting.

may be ready for the spring drive of ploughing; out in .

trond quality chicks, as they come from the machines

By DR. N. W. SANBORN, Associate Edijtor,
(Copyrightsd, 1917, By Clarence C. DePuy.}
PART XIV

or from uuder the hens, ought to be put out of the way.,
Kill them and feed the grain they would otherwise eat
to the choice ones you reserve. Cull all along the weeks
up to the filling the pens with layers in the autumn.

Plan_to know more of the laying condition of your
stock. You cannot afford to keep, over night, a hen that
will not pay her way through the suminer months. You
must have some plan, some system, of picking out these
stacker hens. Turn them right inte good meat.

It will take the most carefyl planning to properly feed
our chicks and laying stock this yvear. We have to feed
what we can find in our grain stores, Many of the com-
mon grains of the past are out of our reach. We are
limited in wheat and rye, red dog and “arlington” are
now going to make bread; it is a question as whether we
shall be able to buy bran and middlings when we need
them. It is not a question of putting together a per-
fectly balanced ration, but whether we can get ome that
will answer for fair results. There has not been two
months this past year when my mash and scratch feed
have been equal to my standard ration of a year ago this
spring, I have had to fecd as best I could.

Through March my dry mash was by measure; one of
hominy, one of cornmeal, one bran, one brown middlings,
ene cut alfalfa, one beef scrap. My scratch feed was’
also by measure: one of wheat, three of big oats, six of
¢racked corn. Mangels were fed at noon, oyster shells
given. Snow used in the carly days of the month, and
water later, as the weather was less severe. The egg
vield increased under this feed, but it would have done .
that under any sort of feed in the moath of March. Until
the females got well into laying they were slightly fatter
than I like, but 4 few weeks’ laying took off the surplus
fat, putting it. into the yolks of the eggs, and they got
down to good working shape,

QOut On the Farm,

Of all years this is the one to do our best with the
isoil of our farms. Foods are scarce, high, many out of

-the market, and we must raise more food on the farm or

go without, Not only must the poultry be fed, the cows
and horses be provisioned, but the family needs more
garden foods than ever before. We cannot run out. to
the grocery and buy—as in past years. The grocery stock
is low, prices running up, and we must feed ourselves
from our own land as never before, :
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.ésh Soil for Young ,Chicks.

. Kazweier, Poultry Tusband-
© Extension Service A, and M., Col-

ce the time is approacking when
aoder chicks will arrive in large num-
t is well to bear in mind the im-
ance of providing a place where the
B0 4 chicks way scratch in well pulver-
gil. There is a mineral substance
Soptatned in freshly turned earth that is
"“;,; ‘to be found in any grain or green
a od. and has been found to be_a splendid
iupplement to grain and meal feeds. Leg

e i

kness is vfiten caused by deprivation
eratching in freshl_\-" pu!verized gearth,
sad- besides this, exercise i3 essential o
ihe all-around expansion of their external
z0d internal organs which is mecessary I
the proper development of the young
hmicfnember that fresh alr, fresh water,
reshly pulverized soil, fresh green feed,
nitary conditions and plenty of exer-
Zise are essentials which must be provided
ar the successful care of young clicks,
LoItis whether in the bacle lot or country and
or they on much emphasis can not be placed upon
- Wehen iheir necessity. The provision of a small
é;,edwﬂ{ ; ce of freshly turned earth guarantecs
rreak jn he excrcise and fresh air necessary to ap-
ste and petite and appetitc is the one master whick:
o\:j“ucﬁ drives the brute and fowl creation lo
e look- “work, searching for food csseatial to
proper developrent. .

Mote the preference of chicks for
Hower beds, ctc., in the spring and you
will realize the importance of providing
uch a place for them to scratch.

r-eating -

ure can
is done
iable to
aoisture
[}

‘Poultry Manure Should Be Saved for
Fertilizer.

t May Be Used Alone for Nitrogen Content or
Reinforced With Acid Phosphate.

Poultry manure is quoted in some
rocking sections at $12 to $15 a ton,
“and if well cared for it will have a
plant food content which makes this a
air price as compared with the cost of
commercial fertilizers. Figures show
hat from [00 hens about two tons of
dry droppings should bé collectable un-
der the roosts each year, or forty
pounds per bird. Probably nearly as
~much will be in the scratch litter where

produc-,
methad
ng only
nd size
or mar-
ng par

ould be
poultry
to con-

“equired the chicks are confined all or most of
o he time. This is a by-product of the
may be ndustry worth considering.

o prafer
ition to

"The plant food in the droppings is
readily soluble and quick acting, but,

for the . J Loz

5 Trom like nitrate of soda, it is uot a complete
strong “fertilizer; this percentage of phosphoric
g fer- acid and patash (s low. The manure

alone will stimulate a rank growth of
eaf and vine, but to produce fruit or
grain it should be reinforced with phos-
phoric acid.

‘According to the specialist in soil
ertility of the New Jersey State Apri-

can he -
& large
: morn-

for the ; 3 :
laytime. cultiral Cotlege, the best reinforcing
g can aterial is acid phosphate, which can
ot bought for $25 or less per ton. To

Make a fertilizer corespending to a
8—1, which would be suitable for
most crops, acid phosphate should be
Mixed with the clear, dry droppings at
the rate of one pound of phosphate to
“lour or five of manure, or 500 pounds
t0 the ton. Such a mixlure has just
bout half the strength of the com-
tercial 3—8-—1 and should therefore
be used in about double the amount per
re,
The phosphate also helps prevent fer-
i ] entation and the loss of ammonia
m the manure. -Land plaster, or

| K J ’

THE IRON COVERED INCUAIOR,

e Give You 30 Bys’ Trial

10-Year Guarantee

Bl Why take chances with untried ma-
chines when for only $12.50 we
guarantee to deliver safely, alt freight charges

paid (East of Rockies), BOTH

(& Ealvanized fron

l 5 EGG INGUBATOR
CHICK BROODER

E of these big,
reliable machines fully equipped, |
set up. ready for use. Why not §
. own an Ivonclad outfit? Order
B direct from this advertisement
: and we will gladly give your

for- .
ot -$1250 Money Back

If Not Satisfied §

Freiqhtpa] d f Eronclads are not covered with [

chezp, thin metal and painted

a's(. ;°fr B Liice some do, fo cover up. poor §

quality of material. Irenclads are
shipped in the natural color—you can

sea exactly what vou are getting. Don't classthis
galvanized iron covered, dependable hatcher with

Tycos thermometer, glass in door, set up read

cheaply constructed machines—and don’t buy
any incubator until you know what it is
made of. Note these Ironclad specifications:
Genuine California Redwond, tripie walils, @
asbestos lining, gaivanized iron covering,
galvanized iron legs, large egg tray, extra
deep chick nursery, hot water top heat
COPPER tanks and boilers, self-regulator,
v for use, and many other special advantages

f fully explained in FREE Catalog. Write TODAY or order direct from this advertisement.

IRONCLAD INCUBATOR COM

PANY, Bax49 Racine, Wis.

Let

p

Us Show You

“OCULUM” quickiy cures White Diarrhoea, Roup, Chalera and Blackhead.

Hawkins, Fishel, Dustin, Bradley Bros.,

and thousands of athers ¢, K. it.

‘Raltimore Sun, Atlanta Constituztion and Pittsburgh Dispatch praise it

Poultry Journals testify to its merit,

Reliable P, 3. says, you take no chance on

“OCUILUM.™ {ar we have oever had 2 complaint about the Company or its goods.

“OCULUM?”

Will show you how to get f
“F fed “OCULUM"”,to 48 Leghorns 23

ertile cggs, and strong chicks.
days, eggs jumped from 8 to 42 a day. All

hatched under hen and 90 per cent in incubators.”—H. C. Miller, A. P. Assn. Judge.
MONEY BACK GUARANTEE

Boitles 50¢ and $1; Pint $2.

Sample 10c—240 feeds. Booklet Free, Dealers Handle:
us.

This Journal O. K.’s

“OCULUM” CO,,

Box L, Salem, Va.

gypsum, 15 sometirmes used for this pur-
pose, but the phosphate is nearly two-
thirds gypsum and the gypsum con-
tains no plant food. If one pound of
phosphate 1s scattered under the roosts
weekly for every five birds it will give
about rthe right proportion and its full
efficiency as a preservative will be se-
cured.

Whether the poultry manure will re-
tain its full fertilizing value or not de-
pends on how it is held after collecting
and before the time comes for its use
in the garden and field. The manure
must be held under cover to prevent its
leaching and heating. “When acid
phosphate or other form of plant foed
material is not used with the droppings
the manure should have dry earth, the
siftings of coal ashes or some such ab-
sorbent mixed with it to take up the
moisture and thereby prevent fermen-
tation. In the same way the litter used
on the poultry house floor should be
saved under the protection of a shed
to keep it dry. If it is expaosed to the
rains and snows, heating hegins, and
the soluble plant food passes into the
air or leaches put. The manure from

the poultry can be made the most val-.

uable of that produced by farm ani-
mals, or it can be rendered very low

in fertility, according to the manner in
which it is cared for after it is taken
from the poultry house. With plain
food so scarce and expensive, use every
care to conserve that produced by the
poultry department,

Cockerels. Eggs
Acme Quality Cogkeres: Egaas
8. C. WHITE LEGHORNS and
8. 0. RHODE ISLAND REDH
From heavy leying etrains. Catalog.
WY-HAR POULTRY FARM, DENTON, MD,

Leghorms - Reds- Rocks

Here is how you can join vs in “help-
ing to win the war’' Owing te lakor
conditions in the Past, it is Impossible
for us to hateh and raise the chicks from
2ll the hatching eggs we can produce.

To get you to. raise these chicks, we
make

* This Special “Raise Poultey’” Offer
60 hatching eggs {4 settings) only $5.00.
It's up to vou!
MILLION EGG FARM
Box 103, Browns Mills, N. J.
Reese V. Hicks, Manager.

when writing to advertisers.
American FPoultry Advocate
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and nitrophenide were about of
equal value.

From the standpoints of mortali-
ty from caccal coccidiosis,
weight, and fced eficiency,
tinuous treatment
ter results than
treatment.

average
the con-
method gave bet-
did intermitient
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 poultry manure, vegetable grow-
of Delaware have a vast supply
ertilizing material at a low cost.
usands of tons are at their dis-
1 each year since the greatest
ler producing area of the world
ntered in Delaware, Some grow-
hink it has great crop-producing
¢, others do not for various rea-
. Some claim that it results in
production of excess foliage at
.xvm:mo of seeds and fruit, that
urns seedling plants, and that it
tes a weed problem. Others claim
_commercial fertilizers are cheap-
nd easicr to apply. In order to
hlish the value of poultry manure
the most efficicnt methods for
pplication, certain experiments
conducted for four years at the
wware Agricultural Experiment
on. The present report considers
time, rate, and method of poul-
nanure application as applied to
llowing crops: tomatoes, can-
pes, watermelons, and lima

IEW OF PREVIOUS WORK

¢ crop-producing value of poul-
nanure has in the past been
“more on farm experience than
xperimental evidence. Experi-
station workers, no doubt, have
oked poultry manure because

Y

Poultry Manure
Aia %&N«b\wg for &\g\& Cropd

E. M. Rahn -

until recently it has been much less
available than barnyard or stable ma-
nure. Only a few experimental results
have been reported on its use. Greve
(3) in Delaware found that poultry
manure was unsatisfactory for straw-
berries when placed five inches deep
in the row before planting. Rahn and
Phillips (7) found poultry manure
most effective for cantaloupes when
sidedressed just before the time vines
started to spread. A rate of 214-tons
per acre was used. Rahn (5, 6), work-
ing with cantaloupes, found: (a) that
poultry manure when placed in the
furrow at a 5-ton per acre rate was
cffective in years of good rainfall
but harmful in dry years due in part
to a reduction in stand; and (b) that,
if poultry manure is placed in the
furrow, it was more effective when
placed there one month rather than
one week or five months previous to
seeding. Donaldson (2) in Massachu-
setts reported that for a number of
vegetable crops twelve tons of poul-
try manure rcinforced with 400 to
500 pounds of 0-20-20 fertilizer com- .
pared favorably with chemical fer-
tilizers and horse manure in a 24-ton
per acre application,

"T'he lima bean experiments were made pos-
sible through the coeperation of the Re-
search Department of Libby, McNeill and

Libby Company. Acknowledgements are due
particularly to A. Lepore.




(q\]
—
Y—
o
O
]
(@)
@®
o

USDC ND/OK on 02/12/2008

In

led

11 F

05-cv-00329-GKF-PJC Document 1531-

Case 4

EREL

Several experiments on conserva-
tion of poultry manure have been
reported notably in New Jersey (9)
and Pennsylvania (8). Superphos-
phate was found to be particularly
effective as a preservative of nitrogen
in the manure. Land plaster (Gyp-
sum) and borax werce also fairly ef-
fective in this respect.

DESCRIPTION OF EXPERIMENTS

The tomato, cantaloupe, and wa-
termelon experiments were located
on the Substation farm near George-
town on Norfolk loamy sand. The
lima bean cxperiments were con-
ducted near Houston on Sassafras
loamy sand. Soils were of low to
medium fertility with a pH of about
6.1. Treatments in all experiments
except with lima beans were replicat-

ed five times using approximately .

1/40-acre plots. The lima bean treat-
ments were replicated three times
using 1/20-acre plots. A randomized-
block design was cmployed in all
cxperiments. For all crops except
lima beans, a two-year rotation was
followed, rye or wheat, which was
not fertilized, being the intervening
crop. Plant spacings were as follows:
tomatoes, 214 by b feet; cantaloupes,
2 by 6 feet; watermelons, 8 by 8 feet,
one plant per hill; and lima beans,
rows 32 inches apart with a seeding
rate of 50 pounds per acre. Tomato

and lima bean plots contained fou

Table 2. Rainfall During May, June, July. and August ,

rows, while cantaloupe and water
melon only three. 'Fo climinate pos

Ruinfall, Inches

sible border effects, records were no G ‘delix June _ M July v August Total
taken on the two outside rows, ex 5 409 M, .43 10.76 242 21.70
cept on the watermelon plots. Wit { ,.a.mm | ué 721 5.93 | 27D

L o 17 3.00 | 2.21 4.28 4.11 | 1360
this crop, records were taken on al 8| 11.02 __ 7.99 i 8.04 _‘ .40 | 8475

three rows since it was assumed tha
there was little border effect wi
rows spaced eight feet apart.

The varieties grown were Rutgel
tomato, Jumbo Hale’s Best cant
loupe, Hawkesbury or Coker wate
melon, and Henderson’s Bush lix
beans.

Poultry manure in most cases wa
taken directly from broiler hous
where the litter was cither woo
shavings or peanut hulls. Superphes
phate (209%,) was added to all po
try manure, except that for limg
bean plots and certain indicatel
treatments with the other crog
Wecekly applications were made: i
the manure on the broiler house flog
so that each ton of manure fina
contained 100 pounds of superph
phate. Stable manure which was us
in the cantaloupe and watermelg
experiments was taken directly fro
horse stables. The average analyses ¢
the manures are listed in Table
Cantaloupe and watermelon plog
were plowed in March, tomato pl
in April, and lima bean plots

May.

Crops were grown and harvested
is normally done in this area. Yield
cords consisted of the following:
matoes, weight of marketable fruits
U.S. grades No. 1 and No. 2; can-
loupes, number and weight of mar-
table fruit including number of
mbos (fruits five inches or more in
ameter); watermelons, number and
ight of marketable fruit; and lima
ans, weight of shelled beans as
felled by a commercial viner.
Rainfall records for the months of
ay, June, July, and August for each
the four years are presented in
able 2. It can be seen that rainfall
as fairly abundant cach year except
1947 when the four-month total
this period was 3.92 inches below
e average 17.52 inches. Crops did
t appear to suffer sericusly from
ought in this season, however.

Description of Application
Methods Used

ethods of applying manure and
tilizer hereinafter referred to in
¢ tables, figures, and text are de-
bed below:

1. Broadcasting. A yniform appli-

Kind of Manure

Poultry

Stable

Moisture | N F P.O; K,0 ion of fertilizer or manure over

28 | 13 1.6 0.9 soil surface.
Poultry, with superphosphate, 4, Plowing down. A uniform ap-
100 pounds per ton MM “ wM A_VN ation of fertilizer or manure over

soil surface immediately before

plowing. A grain drill was used to ap-
ply fertilizer to the tomato plots
while fertilizer was spread by hand
on the lima bean plots.

3. Banding. Application of ferti-
lizer at seeding in narrow bands six
inches to each side of row and three
inches deep for cantaloupes; for wa-
termelons broken bands, three feet
long, were made eight inches to cach
side of row and three inches deep.

4. Sidedressing. Application of ma-
nure in bands a foot wide on each
side of the plant row about a month
after seeding or planting; or in the
case of commercial fertilizer, narrow
bands on each side of the plant row.

5. In Furrow. Placement and cov-
ering of manure in furrows eight
inches deep about a month before
seeding.

6. Over Furrow. Broadcasting ma-
nure with regular manure spreader,
straddling the open furrow, followed
by closing furrow immediately: Done
about a month before seeding.

7. In Hills. Placement and cover-
ing of manure eight inches deep in
hills eight feet apart for watermelons.
Done about a month before seeding

EXPERIMENTAL RESULTS
Tomatoes

Results of the tomato experiments
are presented in Table 3, The four-
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ots which received poultry manure
lone, a combination of poultry ma-
ure and commercial fertilizer, and
hose which received commercial fer-

Table 3. Effectiveness of Poultry Manure and certain Commercial Fertili-
zers on the Marketable Yields of Tomatoes.

Tons per Acre

Treatment (Application per Acre)

‘ 1945 1946 1947 1948 | Average ilizer alone. In this comparison, five

1. 4-8-12, 1200 ibs., plowed down 7.88 474 6.99 3.96 5.89 ons of poultry Emm::,m alone AHMRM..
ment increased tomato yields by

2. Poultry Manure, 5 tons, broadcast e mv Y Y
in December 8.21 6.58 10.46 5.96 7.80 91 tons per acre over the plots
3. Poultry Manure, 10 tons, broad- which .ﬂwnw_.a\oa 1200 pounds of a
cast in' December 6.72 9.57 9.59 7.07 8.24 812 fertilizer (Treatment 1). By

nereasing the poultry manure appli-
ation from five to ten tons (Treat-
uent 3), the yield was slightly in-
reased by an additional 0.44 tons
ser acre. A comparison of poultry
manure alone and a combination of

4. Poultry Manure, 5 tons, broad-
cast in December 4 Muriate of
Potash (609,), 100 Ibs., broadcast 8.08 7.27 8.46 6.43 7.56
after plowing

o

. Pouitry Manure, 5 tons, broadcast
in December -4 4-8-12, 600 Ibs., 7.49 7.11 8.82 5.47 7.22
plowed down

6. Poultry Manure, 10 tons, broad- pouliry manure and commercial fer-
cast in December 4 4-8-12, 60 5.11 10.96 8.95 6.67 7.92 i . .
ibs., plowed down ilizer reveals that the additional

7. Poultry Manure, 5 tons, plowed SEBQ.,G& fertilizer was of little
down 4 4-8-12, 600 1bs., plowed 8.86 6.80 9.81 4.97 7.61 alue in these tests. The average
down ield from plots receiving five tons of

8. Poultry Manure, not treated with manure (Treatment 2) was 7.80 tons.
superphosphate, 5 tons, plowed s . ; T
down - 4-8-12, 600 Ibs., plowed 8.15 742 | 1126 466 | 787 hen 600 pounds of 4-8-12 fertilizer
down

and five tons of manure were used
(Treatment 5), the yield was 7.22
tons per acre. When the rate of ma-
mire application was ten tons, com
parable yield figures from Treat
ments 3 and 6 were 8.24 and 7.92
tons, indicating no response from the
use of 4-8-12 fertilizer.

9. Poultry Manure, 10 tous, Ecio&
down + 4-8-12, 600 1bs., plowed 7.89 16.94 8.97 5.23 8.26
down

10.

=

Poultry Manure, 5 tons, broadcast
after plowing . 4-8-12, 600 Ibs., 9.32 6.88 9.47 5.33 7.78
plowed down

1

Pt

. Poultry Manure, 10 tons, broad-
cast after plowing + 4-8-12, 600 9.03 11.67 10.10 5.67 9.12
1bs., plowed down

12. Poultry Manure, 5 tons, side-
dressed -+ 4-8-12, 600 1bs., plowed 10.26 597 10.46 427 7.74

down-

Poultry manure was applied at
four different times: In December
broadcast on the rye or wheat cover

13. Poultrv Manure, 10 tons, side- .
dressed -+ 1-8-12, 600 Ibs., plowed | 1007 978 | 965 521 | 868 op (Treatments 5 and 6); in April
down roadcast before plowing (Treat
14. Nothing 491 5.15 3.86 2.83 3.69 ents 7 and 9); in April after plow-
— i the cover crop (Treatments 10
L.S.D. at 59, point 1.24 2.23 2.02 059 | 166 111); and in June as a sidedress-

- v — - = o (Treatments 12 and 13). In addi-
n to the poultry manure, 600
unds of 4-8-12 per acre were
wed down. The average tomato

year-average vields show that poultry commercial fertilizer. This is illa
manure increased yields considerably trated graphically in Figure 1 wher
above those obtained by the use of yield comparisons are made betwe

S

8

|
]

Tens per Acre
Poultry Kan., § 7., breadeast after plowing
1owed dowr
prultry Renure, & 1., broadcast in DuvumNrJ
brosdeast in December

4-6-12, $30 Jba,,
Feultry Kanure, 10 7., droadcast after pioming

4-8:12, 2205 1bs., plemed down ]
4-6-12, 600 1ba,, plowed down

Poultry ¥anurs, 3G T,

¥e Fertilirer

Figure 1. A comparison of average (4 years)
tomato yields showing the superiority of poul-
try manure with or without commercial fer-
tilizer over commercial fertilizer alone.

yields were not significantly affected
either at the 5- or 10-ton per acre
levels by time of application. How-
ever, in certain years, time of appli-
cation had a significant effect on
yields. For example, in 1945, the
December application proved an in-
ferior method at both the 5. and
10-ton rates (I'reatments 5 and 6).
In 1948, the sidedressing method at
the 5-ton rate (Treatment 12) was
inferior while the 10-ton December
application method (Treatment 6)
was significantly superior to other
methods of application. Yields were
consistently high, however, when
poultry manure was applied just
before (Treatments 7 and 9) or after
plowing in April (Treatments 10
and 11)—the latter time of applica-
tion being slightly better.

Although the use of ten instead
of five tons of manure per acre re-
sulted in average increases of about
a ton per acre, these increases were
due largely to the huge increase of
around four tons obtained in 1946.
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Figure 2. A comparison of average {4 years)

cantaloupe yields showing that poulry ma-
nure may be satisfactorily substituted for less
plentiful stable manure.

In the other three years, the 10-ton
rate was not usually significantly bet-
ter than the 5-ton rate. In several
cases it produced significantly lower
yields. Usually this was due to rot-
ting of fruit or to the pickers over-
looking fruits under the dense
foliage, and was most serious when
moisture was abundant. It would ap-
pear, therefore, that in an average
year, five tons of poultry manure
per acre might be sufficient for max-
imum yields. .

The use of superphosphate with
poultry manure for conservation of
nitrogen and for making a more
balanced fertilizing material was of
no apparent value so far. as tomato
vields were concerned. The average
yield from plots (Treatmient 7) with
and without the addition of super-

-

10

phosphate to the manure (Treat
ment 8 was 7.61 and 7.87 tons per
acre, respectively.

Likewise, 100 pounds of muriate
of potash (609,) per acre in addition
to five tons of poultry manure proved
to be of no value for tomatoes. The
yields with (Treatment 4) and with-
out the potash (Treatment 2) were
7.80 and. 7.56 tons per acre, respec
tively.

Onuﬁnaonvmm

Yearly and average results fronm
the cantaloupe experiments are pre-
sented in Table 4. Stable manure
along with 4-8-12 fertilizer was used:
in Treatment 1 as a basis for com
parison. Poultry manure along witl
4-8-12 fertilizer brought about the
highest average yields as is illustrated
in Figure 2. The two most effective
treatments and their four-year-aver
age yiclds were as follows: Poultr
manure broadcast on the cover mnom.
in December, 5 tons per acre, with
800 pounds of 4-8-12 banded at seed-
ing (Treatment 8), 6853 melons; an
poultry manure broadcast over ope
furrows, 10 tons per acre, with
similar application of 4-8-12 (Treat
ment 11), 6635 melons. The yield
where stable manure was placed i
furrows, 8 tons per acre, with a simi
lar application of 4-8-12 (Treatmen
I) was 6200 melons per acre. Thes
two poultry manure treatments wer
not only highest in number of me}
ons, but also in weight of melons pe
acre and percentage of jumbos (mel
ons five inches or over in diameter)

Two other methods of manure ap
plication, in the furrow (Treatments
5 and 7) and sidedressed (Treatmenit

Table 4. Effectiveness of Pouliry Manure, Stable Manure, and Certain

Treatment )
(Application per Acre)

1.

1.

14.

Stable Manure, 8 tons,
in furrow 4 4-8-12, 800
1bs., banded “

Poultry Manure, 3 tons,
in furrow

Poultry Manure, 5 tons,
in furrow

Poultry Manure, 8 tons,
in furrow - Muriate of
Potash  (609), 60 Ibs.,
broadcast after plowing

Poultry Manure, § tons,
in furrow 4 4-8-12, 800
Ibs., handed

Poultry Manure, not.
treated with superphos--
phate, 3 tons, in furrow
-+ 4-8-12,800 1bs., banded

Poultry Manure, 5 tons,
in furrow 4 4-8-12, 800
Ihs., banded

Poultry Manure, 5 tons,
broadcast in December
- 4-8-12, 800 1bs.,
banded

Poultry Manure, 10
tons, broadcast in De-
cember 4 4-8-12, 800
Ibs., banded

Poultry Manure, 5 tons,
over furrow - 4-8-12,
800 1bs., banded

Poultry Manure, 10
tons, over furrow 4 4-
8-12, 800 ibs., banded

Poultry Manure, 5 tons,
sidedressed 4+ 4-8-12,
800 Ibs., banded

Poultry Manure, 10
tons, sidedressed - 4-
8-12, 800 1bs., banded
Nothing

L.S.D. at 59, point

Commercial Fertilizers on the Mcarketa

6912

5634

5489

1821

4182

7608

6563

6127

1589

4909

1386

5431

5341

5228

5693

4386

2585

1358

8305 4848
6970 3745
7347 4267
7550 3193
7521 4035
7818 4180
7986 4615
8122 | 6038
7986 7199
3073 5312
7202 6351
7492 4961
7608 6761
3717 2554
| o

Averag’

6200 -

5235

4922

6214

5579

=1}
=x
St
<o

f

G185

5779

2780

918

Per _ Average

Cent i Tons per
Jumbor)_Acre
60 8.95 -
48 6.87
53 752
55 6.84
57 7.25
56 8.88
54 7.92
61 10.12
59 4.31.
57 8.50
62 9.52
55 7.52
56 8.21
42 3.26
s

11
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Figure 3. A comparison of average (1 yecrs)
watermelon yields showing that pouliry ma-
nure may be satisfactorily substituted for
much less pleniiful stable manure.

2600

2000

1500

1000

500

Pourds of Shelled Beans por Acre

No Fartilizer
Complete Fertilizer*, 1000 1bs.,plowed

down
Complete Fertilizer®, 500 lbs., plowed down

Complete Fertiilzer®, 500 lbs,, banded

Poultry Manure, S T., plowsd down

Figure 4. A comparison of average (4 years)
lima bean yields showing the superiority of
pouliry manure plus commercial fertilizer
over commercial fertilizer alone.

#5-10-10 was used except in 1948 when 4-8-12 fertili-
zer was used.

12 and 13), were inferior. When
broadcast in December, five tons
(Treatment 8) was as good as ten
tons per acre (I'reatment 9). How-
ever, when broadcast over open fur-
rows the 10-ton rate (Ireatment 11)
was considerably, though not signifi-
cantly, better than the b5-ton rate
{Lreatment 10).

As with tomatoes, the treatment of
manure with superphosphate, 100
pounds per ton, in broiler houses
wias of no value for increasing yields
ol cantalopes—in fact higher yiclds
resulted where the manure was left
untréated (cf. Treatments 5 and 6).
Likewise, supplementing poultry ma-
nure with applications of muriate of
potash (609]), 60 pounds per acre
(cf. Treatments 2 and 1), or 4-8-12,
800 pounds per acre banded (cf.
Treatments 2 and 5, 3 and 7), had
no significant effect on yields.

Watermelons

Results of the watermelon experi-
ments are presented in Table 5. Al
though yield differences resulting
from the four methods of applica-
tions were not statistically significant,
it is noteworthy that, as with canta-
loupes, broadcasting the manure on
the cover crop in December gave the
highest yields. Broadcasting the ma-
nure over furrows was the next best
method. As is illustrated graphically
in Figure 3, the average yield from
the stable manure treatment (Treat-
ment 1) was 4.86 tons, while those
from the 5- and 10-ton poultry ma-

nure treatments made in December
(Treatments 8 and 9) were 4.82 and
In other

5.10 tons, wmmwmnaéi.

words, pouliry manure v at least

as effective as stable manure for

able 5. Effectiveness of Poultry Manure, Stable Manure, and Certain
Commercial Fertilizers on the Marketable Yield of Watermelons.

N ><owmmm .
— Wt of
W<2,w,nm Fruit, Ibs.

Tons per Acre

1945 | 1946 | 1947 | 1948

reatment (Application per Acre)

1. Stable Manure, 5 tons, in hills
4+ 4-8-12, 600 lbs., banded 8.87 2.50 2.99 4.08 4.86 21~
Poultry Manure, 2 tons, in hills 8.18 1.91 ¢ 390 2.68 4.17 20
. Poultry Manure, 4 tons, in hills 6.93 112 2.54 3.32 3.48 20
. Poultry Manure, 2 tons, in hills
4-Muriate of Potash (609), in 7.65 126 ; 374 @ 426 4.23 - 21
60 1bs., broadcast after plowing

Poultry Manure, 2 tons, in hils

+ 4-8-12, 600 1bs., banded 5.96 _.qm 4.68 6.52 4.59,° 217 .
Poultry Manure, not treated S
with superphosphate, 2 tons, in 8.14 1.50 2.04 124 3.98 19

hills 4 4-8-12, 600 1bs., banded

U 7. Poultry Manure, 4 tons, in hills

+ 4-8-12, 600 Ibs.. banded 6.59 2.10 2.73 5.20 4.16 7 21

Poultry Manure, 5 tons, broad- .

cast in December 4 4-8-12, 600 | 7.46 1.56 4.28 5.08 482 | 91 4

Ibs., banded i

Poultry Manure, 10 tons, broad-

cast in December 4 4-8-12, 600 7.24 1.26 3.92 7.96 510 RO

ibs., banded

Poultry Manure, 5 tons, over :

furrow 4 4-8-12, 600 1bs, 6.89 2.15 4.52 3.88 436 | 21

banded

Poultry Manure, 10 tons, over

furrow 4 4-8-12, 600 1bs., 8.38 1.42 3.99 4.92 4.68 21

banded

Poultry Manure, 5 tons, side-

dressed 4. 4-8-12, 600 1bs,, 7.47 1.45 3.23 241 3.64 20

banded

Poultry Manure, 10 tons, side-

dressed - 4-8-12. 600 1bs, 7.66 0.76 3.53 3.10 3.76 20

banded

Nothing 7.71 0 2.35 0.51 2.64 19

v - ——

1.5.D., 5%, point N.S. N.S. 1.52- 2.85 1.9¢ -

Other methods of application—
over furrows (Treatments 10 and
I1), in hills {Trcatments 5 and 7),
and sidedressed (Treatments 12 and
13)—~gave lower vields, though not
significantly lower. Treatment of

watermelon production when ap-
slied in this manner. The 10-ton
ate was not much better than the
on rate and would hardly be justi-
ed on the basis of these results.

13
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Table 6.
Treatment per Acra .
194
1. Poultry Manure, 5 tons, plowed
down 4 Complete fertilizer', 500 - 366
ibs., plowed down
2. Complete fertilizer, 500 ibs., plow
ed down + 942
Poultry Maunure, 5 tons, broadcast
after plowing
3. Complete fertilizer, 500 1bs., plow-
ed down 4 712
Poultry Manure, 5 tons, side-
dressed
1. Camplete fertilizer, 500 1bs., 760
banded
5. Complete fertilizer, 1000 lhs,, 716
plowed down )
§. Nothing 812
L.S.D.at 59, point 121

15-10-10 was used except in

poultry manure in the broiler houses
with 100 pounds of superphosphate
per ton resulted in increasing aver-
age vields from 3.98 to 4.59 tons per
acre (cl. Treatments 5 and 6). This
increase, 0.61 tons, was not significant
statistically, however, and cannot he
taken to justify the treatment of ma-
nure with superphosphate, Likewise,
the use of muriate of potash (60%,),

Fae
60 pounds per acre (cf. Treatments

2 and 1), or 600 pounds of 4-8-12
banded (ct. Treatments 2 and 5;
and 7), in addition te poultry ma-

hills did
increase yields.

nure in not signtficantly

twl
Lima Beans
Results of the lHma bean experi-

ments are presented in Table 6. In
these experiments poultry manure at

1918 when 4-8-12 was used.

14

fter planting  (Treatment 3) was
ried one year but was found to be
n inferior method.

Pounds of Shelled Beans per Acre

1948

913 | 1916

DISCUSSION

The belict that poultry manure
auses plants to produce excess foli-
ge at the expense ol sceds and [ruits
was not borne out in these experi-
ments. Crop plants were considerably
arger (Figurc 5 and 6) and had a
deniser  foliage  where manure was
sed; but yields instead of Dbeing
lower were much greater. Plants were
larger and foliage was particularly
cavy where poultry manure was ap-
plied in December (Figure 5 and 6).
Yields of cantaloupes and watermel-
ons from this method were corres-
pondingly greater. With tomatocs
this wethod was the best in two years
out of four, but in 1945 when there
;as an abnormally heavy July rain-
all, gave inferior vyields because
many fruit rotted under the dense
oliage. .

The method wherein manure was
applied in December may have been
superior for several reasons, namcly;
(a) much more green manure was
plowed down; (b) the manure had
more time to be broken down by

1401 2877 2125

3691t 1313 — —_

3081

2665

~1
ot
S

3128 i 1052 2238

2418 1850

100 —

the rate of 5 tons per acre plus con
mercial fertilizer is compared with
commercial fertilizer alone. The re:
sults show that poultry manure con:
siderably increased average as well
as annual yields. This is illustrated
graphically in Figure 4. Commercial
fertilizers alone (Treatments 4 and
5) produced average yiclds of 1791
and 1799 pounds of shelled beans
per acre while a combination of
manure and fertilizer (Treatment 1)
produced 2125 pounds. This repre
sents about a 19 per cent increase.

Manure was applicd both . just
before (Freatment 1) and right after
plowing (Treatment 2) for a three
year period. No significant difference
in vields were observed between these
two times of application. Sidedress:
ing beans with manure three weeks

microbes thus making the nutrients
contained 1nore readily available;
(0) therg was less possibility of toxic
¢ffects from the manure due either

Figure 5. Eifect of various fertilizer treat-
ments on size of tomato plants. Pictures taken
on August 18, 1948, Treatments were as fol-
jows, top to bottom: no fertilizer or manure;
1200 Ibs. of 4-8-12 plowed down: 5 tons of
poultry manure broadcast afier plowing plus
600 lbs. of 4-8-12 plowed down: 5 ions of
poultry manure broadcast in December plus
§00 Ibs. of 4-8-12 plowed down.

15
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Figure 8. R comparison of stable and poul-
try manures for cantaloupes. Pictures taken
on August 18, 1948. Treaiments were as fol-
lows: Upper, 8 fons of stable manure in fur-
row plus 800 lbs. of 4-8-12 handed: lower, 5
tons of pouliry manure broadcast in Decem-
ber plus 800 Ibs. of 4-8-12 banded.

from ammonia or disturbed moisture
relations.

In previous experiments (5) poor
stands of cantaloupes resulted in
dry years when vsﬂn@ manure was
placed in furrows; however in years
of good rainfall, yiclds from this
method were good especially when
manure was applied at least a month
hefore sceding. In experiments re-
ported, herein, none of the years
could be considered dry years. Never-

theless, the “indfurrows” method was
inferior with cantaloupes, although

the “in-hills” method was good with In the lima bean experiments,
watermelons at the rates used. On
the basis of these and other experi:
ments, it appears that these two
methods of poultry manure appli
cation, should not be used because
of the possibility of decreasing stand
and yield in dry years.

wsed with commercial fertilizer, was
vorth $4.50 per ton based on yield
ncreases over the commercial fereili-
er treatments. The price allowed for
seans in these calculations was seven
nis a pound.

There were indications in these
experiments that poultry manure
compared with comercial fertilizer
or stable manure delays yields slight-
Y. Results, however, were not con-
stent and the differences in ma-
turity were slight and of little signifi-
cance.

From observations in this series of
xperiments, it is believed that poul-
try manure did not increase the weed
opulation. It did, however, cause
“the weeds, as it did the cultdvated
- (rop, to grow more rapidly and reach
greater size. Although this was
true, the weeds were satisfactorily
controlled by the usual methods.
Additional experimental work along
this line is needed to fully evaluate
_the weed problem connected with
poultry manure applications.

Use of poultry manure in most
cases brought about a slight increase
in soil organic matter and plant-
nutrient content, according to an-
alyses of soil samples taken before
and after the four-year period. The
results, however, were inconsistent
and no particular method of appli-
cation was outstanding.

SUMMARY
The results of a four-year study of
the value of poultry manure and the
most effective methods for its appli-
_cation for tomatoes, cantaloupes,

The fact that poultry manure
alone produced as many tomatoes 3
poultry manure plus commercial
fertilizer scems unbelicvable at first
Yet when one considers that 5 tons
of poultry manure contain a gen
erous supply of nitrogen, phosphog
us, potassium, as well as other nu
trients, these results become explain
able. Brasher (1) under Delawar
conditons found that tomato yiek
were not significatnly affected ove
a three-year period when many dif
ferent fertilizer ratios were used. Ac
cording to Hester (4), approximatel
100 pounds of nitrogen, 30 pound
of P,0; and 175 pounds of K
are required to produce 10 tons of
tomatoes per acre. Five tons of pou
try manure supplies most of thes
requirements without the addition o
a commercial fertilizer.

s

In the tomato experiments, poul
try manure, when based on yiel
increases over the no-fertilizer trea
ment was worth $22.00 per ton a
the 5-ton rate and $12.00 per to
at the 10-ton rate. When used wit
commercial fertilizer and based o
yield increases over the 1200-poun
fertilizer treatments and the 50 peg
cent saving in fertilizer, poultry m
nure was worth $13.00 per ton af
the 5-ton rate and $10.00 per ton a
the 10-ton rate.

16

wultry manure at a 5-ton rate, when

watermelons, and lima beans are
presented on the foregoing pages.
The manure used was broiler-house
manure, which is so plentiful in
southern Delaware. Moisture was not
a limiting factor in any of the four
years.

Poultry manure was very effective
for increasing tomato yields. Method
of application was not so importani
although broadcasting after plowing
gave slightly better and more con-
sistent resulis. An application of 1200
pounds of 4-8-12 {ertilizer alone, pro-
duced an average yvield of 5.89 tons
while 600 pounds of fertilizer plus
5 and 10 tons of poultry manure pro-
duced 7.75 and 9.12 tons, respective-
fy. The 10-ton rate was significantly
superior to the 5-ton rate, however,
in only one out of four years. Poultry
manure was just as effective alone as
when supplemented with 4-8-12 fer-
tilizer, muriate of potash, or when
treated with superphosphate in the
broiler house.

Poultry manurc was just as cffec-
tive as stable manure for cantaloupe
production. It was most eflective
when broadcast on the rye or wheat
cover crop in December. A 5-ton
rate was sufficient. A second method,
straddling open furrows in March
g a 10-
ton per acre rate, was ncarly as good.
As with tomatoes, poultry manure
was just as effective alone as when
supplemented with 4-8-12 fertilizer,
muriate of potash, or when treated
with superphosphate in the broiler
house.

with a manure spreader usin

As with cantaloupes, poultry ma-
nure was as cifective as stable manure

17
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for watermelon production. It also
was most effective when broadcast on
the cover crop in December. The 10-
ton rate was slightly better than the
5-ton rate. The use of 4-8-12 fertili-
zer and muriate of potash in addition
to the manure or treating the ma-
nure with superphosphate in the
broiler house increased yields slight-
ly though not significantly.

Poultry manure was very clfective
for increasing lima bean yields. A
combination of complete fertilizer
and five tons of poultry manure per
acre, greatly increased the yield over
a complete fertilizer alone. It made
little difference, however, whether
the manure was broadcast before or
after plowing. In a single test, side-
dressing was an inferior method of
manure application.

RECOMMENDATIONS

With the foregoing cxperimental
results as a guide, the following rec-
ommendations for the use of poultry
manure are made for soils of average
fertiliy. Although the use of com-
plete fertilizer in addition to poultry
manure appearcd unnecessary in
these experiments, its use in moder-
ate amounts is recommended to in-
sure that soil fertility over a wide
range of soil and climatic conditions
will not be a limiting factor for the
production of the highest possible
yields. Superphosphate need not be
added to poultry manure for this
practice has not increased yields.

Tometoes—Five tons of poultry
manure per acre broadcast on cover
crop during winter or just be-
fore or after plowing in spring
plus 600 pounds of 4-8-12 fertilizer
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plowed down. The winter applica-
tion makes for the greatest plant size.

Cantaloupes—Five tons of poultry
manure per acre broadcast on cover
crop during winter plus 660-800
pounds of 4-8-12 fertilizer banded at
seeding. .

Watermelons—Five tons of poultry
manure per acre broadeast on cover
crop during winter plus 600 pounds
of 4-8-12 banded at seeding.

Lima Beans—Five tons of poultry
manure per acre hroadcast before or
after plowing plus 500 pounds of
1-8-12 banded at sceding.
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